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RADIO WAVE REMOTE CONTROLLER 

Publication number: JP2002223188 (A) 
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Abstract of JP 20022231 88 (A) 
PROBLEM TO BE SOLVED: To provide a radio 
wave remote controller that can prevent collision of 
relay signals even when repeaters transmit a signal 
with the same frequency after the reception of a 
data frame and changes an upper limit code of a 
queuing time for frequency depending on kinds of 
.transrnitted Information so as to transmit a radio 
signal proper to a request for Information 
transmission. SOLUTION: The radio wave remote 
controller is provided with a hierarchical setting 
section 14 that sets and stress a layer of its own 
station and transmits a data frame including the 
upper limit code denoting an upper limit of a relay 
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relay 



hierarchical code denoting relay layers through 
which the radio signal passes, an identification code 
specific to communication equipment, and a frame 
number as the radio signal. 
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*t* BiBbSS . < t i) . f ij r-fe 

(c <k ft H0±R-C & * ±BHW*9 k > *S«HS 

^j^aUfc+ttBlSr^tfMBSJIflF^k , asssi 
HliWtffiS'm^k , 7l/-A#ffc, fe*trr-^7l' 
-A^^fl-^-t LT&{t1-6£fc£#mk-f ftjlflg 
B. 

[ m&i 2 ) m.\m* *mmiwti +«s?ca ■* x . 
mi. mmtLxi5&ztiZT-t>?i'-^i. 9 

Ttx-h hm&amomm*t . miar-* 7 v- 

±m%<r>-7\s-m^h. fc-ttrkfctfc, USBH1WW 
li, MfB4«Jlk, ffiffi+aMMHfSk, IHELhlfifl 

ttm c«MkLfcB*jaTi»iB«w«iiiiflF** tote 

+«Pllt»*!*i. friar-^7^-A5r4'm« 

t"«BS-f fiiBBJuaabi^p^v^, Me-f-^ 7w 

111*913 3 WE4«8»i. MIBW#^^^(tgii 
tftiFC, gftUtSSl <7)r-^7U-A^U, lal- 
OSWBWiifflF^i: MIE7 t , mB4*m 

l^A ? miia^ 1 £>r-? 7 lx-Ai 0 ±* ^2<0r 

£^fclT61t^2CffiSW4*ff. 
[Jt^4 ] fflE+ftiHi. 3tllU:1flKT-*7W- 

i Asm** 3 <?) v Y*jia>Kie««4>tt». 
fc+atwioatwfcwat, otib+«ji#-^ ffia 

P^gtBU MBT-*7V-A<^SfiB«^£>. MIS 

wmmm®mz>tx'iz. **v7*>zz®±i- 
mm* ] mm 1 tafwrtiriMiak . arsa 

[000 1] 



[0002] 

<mfc&<I8^e>tiX^&. L*»L*#A>. ftfPFB 

fzib. ffla*»r»mH»l 0m, /hfMJlSSrc* 1 0 
m-Scl 0 0m*»WBE*tiH*fc#lSrV\ *<Lt\ SI 
ftX'J TUmthHihlZ* WffltW* - fc* 1 ?* 

4. ±3tmx-mi-&T~mTi?fM\c.%tix^it> 
fefr^tifcT-?7\s-Mzixfflxmz.mmzti%><7) 

X\ 4«iiT-:?7U-A&gfILT#mU f-* 

*t*£fc**r**. dOioKftetftk. «i»fc 
*KS!fc:i5fefc t & £ k ft < . 4>*l2§£l£§t" £ iftJ3f*« 
*4. L*>U 4«£2&iilLI&gtftk, f-*7 

«t6fcflM.TWCt>. ^IB#^ J r , J7-fe>'^$-LT, JH 

mx'%%\\ 

[000 3] «f «St@£W(Wl^t> 

«»5ltBS±U"CV^. ie»«t"«SttCST*« 

('iOCS T* 50tf6 i k & *V , 
[0004] 

Li 5 ft ft P«l *^ B Jti±IB 

tt, ^ + y 7* ^7. t i i, *i#^«fBi«±PfiT'& ft± 

m\ *OHWBfH=afr^ *T *T U 7-b Sr'fl 3 

*-c<o*ttft-&«»nfc»fiU f-^7w-AS5«iU 

Tfrfe. +^5l* J +»5Ifttl»^iJ^-f^t;kT'. 4« 
ffill-f [5]±Offi5l$rl5S±T'§ 6 k i; t> t . f£M-fft'lfflS 

[0005] 
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«»■ *IBeE*t*»«RsaB*fflli . iKK k fc , 

u r-tyxt ±**«t*i«W>JblRr**±iwi 

^t, a<MHff*)l«M8r*fc , 7U-A#*i. & 

C0006] «RR5j2<o»^-ca, *a»g** wmm 

f-?7U-AH. *!«5:<ki>. ^ur-bv^tia 
4^%BfflB«JbKTft«Jilfi«lf^i: , 

k. frlE-r'-^7^-jU|il#^i7^-A#^i:. Sr-grfr 
fcfcfcfc. fflffifflftffiU:. ffE+liltlk. f?E+*W 

fcli** 'J 7*V^*««LTffl* teJHUUrtjftTH 

7 wAfc+aamu mesttmm vmitmrn 

[0007] §s*«3^htj4. mE4«{4. frie 
Bflawaa* i-ftuc sen tfcJB i <&?-9 

B»2 Ot*-* 7 l/-AOlJK+«R*fiF*fc . TKffitf 

[0008] M*54«56HBTti, fTE4«(4. 5SS 
LfcfrSET*-* 7 U-A t*4ix4IWa±lW«W4*ft 

fcMMW:"*-*. 

[0009] Ms&HStfHHmi, fflEafi£gi»i. ft 

iB+»»W9rf. TttE±l®€*m^T, df+yr-fe 
^Xfci^iMf^fg^tfjU *IEt-*7U-A 

* U T-feyx$r«±t«. i k &»atf s. 
[0010] M** 1 fcffittOtt 

IBSflSat, «*3l2^Mi»*J|4cOV^*HCIB« 

comwmk. mmsiztm^mmmst. zmi 

•&3§8HHii'XT A. 
[00 11] 



mmm. muzm^xtXTizmw-tz. *jat<o 

WBfcfcWCtt. HI (a) (CSrf iats affiSSEk 
LT5MfIf§20Ak. +881 OA, +881 0B, « 
<183 0, fcU<aa»l»4 0J:'3««S*l&*»^ 

xt-mz^t. artrntfi. ;ifi82 0Ak+8 

8 1 0 AftM+88 1 0 BOHfc , +88 1 0 Afl£+ 

mm ob k9Hi*3 owiBBiafsrs Mfi82 

0Akgft83 0<7>IS]k. *«t»l 0At*tt»l 0B 

[ 0 0 1 2 ] ;it\ MffiSBIt +«»fco^TKHW 
*. H2 (a) K5cf J:3tc, +881 014. mm 

t&mtt&mi i k. *«fls*«s»*-*»i»i 
5k. +tt*iow@5«o+«»**Rs^ E*r*» 

■RSaWl 4k. ROM • RAM^fltfcgfu JML 
£t-*7V-A, rn^ASfciEttrSRttSl 6 

k. Etta^^^ttssgisajL-c. ^mi o*> 

aH«t>«IW«t:»*»i*M»»l 2 

k. *»maMroi. Pgisggi5i4 

T+*»IMfcR5&**¥Rfc L/C, T-f 77^^ 7f- 

[0013] 112 (b) fciWidlC. iMft82 
0(4. ass^SSaj-tS^fflSl lk. +881 0k 

«KE£a£l,E1W6«*R}£» 14k. ROM ■ R 

'lfif2 6k. E«»2 6t.-JHW«S-C*6-by^2 3 

[00 14] 4fc, H3fciR1-CST«WetMLT 
54. ^ftf!2 0cog#:^E (BStf) tcn-^y-x 
-f y f - 2 4 . MISS 2 0 nmm 2 1 *»n - 9 U 
-X^f yf-2 4WtftgfflS:gS*K-? , rT-^7>-A<7) 
C STWI&K£LT£fIT 4 i 0 A LTfc 
< i kT. m,m 0 (Ofltffl^ffiKtC S T^IS^ 
Kfcttt. ft*, D-^y-X-f 7^24 fcfi. n-^ 

y-wsmes-friitT. w«iB2i(ciij*i-**fl[ 

fflSUW'K'J. CS'TkUTSfe-fSiW-C**. 
[00 15] H2 (c) ^tJ:3fc, gfiH3 
0 (4. Ji»fll#fe5«St 15k. Wffi 1 0 k 

T) fciOR^U !Ettt6H*RSffll4t, ROM 

• RAM*>^awjstLaatfcf-^7i^-A^, ru 

/5A»*HW*E«J3 6 k , EM 3 6*»fe*» 

S4g*3 3^lt^r-^^iiffi^l.SW^3 1 k. 
HUTU*. *st, SgffH4 0{4. 5Hi»3 0tt$ 
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[ooi6] aac. m.miM>-^TMzti^xm^m 

tihT-97 V-J±<rMf&£WRth . B 3 lectio 
R ) m 0 . «f*» 1 0 , j££fg»4 0 #7-* 7 

(OT, UW) m*). 
AOiiftMliUWfcfflVYt, 7U-A|S]»i£i:&. & 

3*U (J21T, HOP) , ^a-'JT^VX 

T) J^4t'7h»iJi| 1 . iwio=5r7'n7 
?A>^j££;ixl>FCcotf;C, )Sfl7£coil3i]^TO^ 
(JiTF, ID), 7U-Arkt@#^€-Cfcl.7W- 
A#^- (UTF. FN) . 7U-A<7)£$£jjrfA>f Vti 
*7V? (WT, BC) , m»T-f (HT. DAT 

A) . MQ&Blff* (HT. CRC) ans-os 

*«S#SliRrf&5rt.OfcLTtt, HOPflfWTfc*. * 
fc, FNtt, aHi*2 0^J:C, 0«», 

i ) mtx-mt&k. ocRito-cft*. 

[00 17] ±fc. Witf. CSTfc2tf7h£M l 53 
"01" TiiC ST= 1 #\ "10" -CttC ST= 
2#, "11" TJiC ST= 3ffrT** <£ 3 tjS<l»2 

cavi«i o a$m*4 ?v\,z?u?7&Lxti< 

ZbX\ c STfcJBJ&f* 3- Ffc* 10<0 
MWt&ifc**?**. i^-Cs cst*» "oo" xh 

4*811 0<OtW*12C7'D^5AL-C*3<ifC, 

[0018] ii-c, ^wmmmmzm^tii 

TiHOP=m, mV^mmnm^X, (n-m 
-1) x (CST+7WAI) T««<l*WIWfcJ: 

[00 19]££T, +tt»l*nfcUfc4«»10fc 
-71 v(\ H4t^-r70-f-v-h£#gaUTl¥WtcSi 
Bfl-TI.. 4#8l 036 s T-^7U-A(?5gfl^^SS-fl) 

(Xr-yrSl) fcs MMB12iP. PRtfflV^tv 
MSUfflSMi (XT77S2) , b'-y MnM3Sr«ffiTS 
fcfc, r-*7l-- Afcgfl (x-f v7S3) U tali 
»16tiE«f*. KvhH»*«BU-C*=SrB*Uf, S 
St' •■/ MaWBfct&as?***?, Xf7rS2!riOS 
t. 



[0 02 0] f-?7U-A£gfl§rrU:&^ iSM 

IDfcFNfcSffl^T^-fS (7.X77S4) . 4> 
L, 4"$Lfcr-*7l/-£T*;h.{f. f-^7V-A 
fc«aW6 (XT77S1 7) . 
[002 1] +«LTVvflrv^-^7l^-ArJMitf, 
Ett&l 6*^l£1tLTV^T-^7U-A<73HOP = 

HOP=m<0M, +«HJinJ:i3**»th.K, SMS? 
1 2*« (n-m-1 ) X (CSTt7WAl) 
*L4+»»%«ffll*Kai , f m>n 

•e**<or* "Wiift%«*iat** ,, ffcs awt. 

f&fc-ffcfca&fc. HttWl 2fc«£fc*ifc:M'?fc l J-fe 
•yhU ^Mvtf^yhfcP^l, (XT77S13) . 
AT-/7-S 1 3fi»»07n-fcLfci6«'sTlMW-6. 
[00 22] t>U m>n-Cft<Uf. M^t'J-fevb 
U ?4-?#7>'S£l?3jt&'tS (^f v7"S6> , flftP 
SB12#, ^V^yMit, SI^T-^7U-A^ 

7) . ?4v#vybm*M!t*>tiffl&±x'ibti&. 

«H^R?tftCXf77'S 1 3Cjttf. aEC^ 

i6fc, giJc7)T-^7V-Ac7)PRSrfflV^'rt'7 
ASH!-*-* (XT77S8) . -IdT", t'7 M5]Ji$r^ffi 
? h Z. b ifiX'% SrtthJf . 1 7 -S. *^*»u#lf b 9 
4 1i3 7 V V COftMifr $AT<rTS7£Rb. f 7 h 
3«l*«aj^6 i t *U* . fitf- ^ 7 U-A 
U-T77S 9) . *rat56fiUfcf-^7 
L"C 7 l/-AiHWJ*> 

^d*»*ipJBft6 (XT77-S1 0) . -RUrltti 

XT77-S7tRS. -*Wltt, SSr-^7U-A 
iOHOP = mt, mm^T- ?7U-A?)H0P = 
m* t^JtKL (XT77-S1 1 ) , HOP=m' tfH 
0P=mj:")*#V\ tfcibfcm' >mT'feWf, «S 
»^$:^7^S , >C07.T7 7S1 3\zW^h. ffit HO 
P = m' ^HOP = mJ:>9^^, m' <mfS>Wf, 
m= = m' tLT4>«#W^S»tii^V\ iilt 

*^v^T+<w*^«naki"f hmb zttmi 

x?v7snzmrti>. 

[00233 *%tmZ¥r5te#>n*T'y7°si 

t^>fv^'J-tr7hL, 9A~?il*7>\- 1 i:Wlk$Z> (X 

f77si3) . kc, «K*+yr-fev^tffv^ 
Uf7rsi4) , jwaw«a*twwft^ 

-?^7ybfIfcCST^ib«5U (7.T-/71 6) , 9 A 
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tl UT-y7S17) . ^^^yhMCSTt 

5). <fcfc. 3*r-*7U-AIDfc. FNSr+ttR 
KtEtttS (Xf7/S 1 8) . Ja±*», (MBH1 0 

[00 2413UC, i*«§§2 0fc. +*8l0. iMSfl 
§14 0 «0ffl»£*>-l£fflfc J: 6«£vXTA<0i|jtf^^ 
"CBffllW*. OTs «^XTAWf||£cO&*£;b^J 

t lt-, mtvx.m tm-. iSfin i 

2HiH2^ +*S2o3^lOO*«i/v*r 
Afc&UT, Mff#§2 0 Bffymth^m^tfC ST 
J: 0 1 Hi #0 3 k LT . 0 6 fc^f. £418 2 

%ftft 2 0 B*)3MS**¥#fi*&«C S T ± 0 1, £ti« 
W4tUT. 07fc5W\ JiHlSlo, «82 

m+mvwm. mstix. astst. sist 

*. ftil, HOP«i iMflS2 0 > g*S3 0Rtf 
iMSfi»4 OT'O fc-f *. 4fc N *K 1 0 ATtt 1 . 

[ 0 0 2 5 ] £ -f , @ 1 &#b§ tT . *ISSfic7)JBSIt*S 

01(b) tc^-ri a ^ftiff 2 o Aimm 1 tf 

-*7U-AWj8«£||JttU «3ST3teSSSS»7t 
*. ^T2*4»l«!TlfctBrU:fc*>, 
(T2-T1 ) #f-^71/-A*t»4. 
[00 26] 04<O7n-£#!il/C, Ell 
( b ) teiStf-W 1 fcfcttS«vXTA?)fif1^ $ y 
^*K^tS. +iBS10Att, 3aiSl*>4>T"-*7 
U-AtgfttSt (Xf77Sl) . f'-^U-A 
<0HOP**KU tfl<0*«»JffcitlW-* (Xt-v 
7S5) . HOP**0T*9, iJiO+« 

7S1 3) . d»i:#c7)«#*,^(i, (1-0- 
1) X (CST+7U-A*) = 0fc*0, 4*#*>B$ 
ia*asH*t. 7-teyxfcfi 1 ^ (Xf »/7 

S14) . 7*-^7^-A<0HOPS+«Wilt« 
8U.T. T"-*7V-A*)4»|B38SfcffVi (Xf 77S 
15), B$*|T3 fc*«6ai*Sfe7-*-6 . 

[00 27] *fc N $mil OBte, »flHI2 0A*fe 
gfiL£<DT (Xr-/7S 1 ) . gltT-?7U—A<9 
H O P Mt 0 X% 0 , S«<0+«1 2 i 0 /h$ hot. 
WiUj^tA^' Uf?7S13). £ORO+«f* 
^BSBBJis (2-0-l)X(CST+7l/-Al) = 

(CST+7U-A5) fcfcfi. f£-,T, f-^V- 

Ajefl^rr «*it 2 j 0 . ( c s t + 7 u-aj*) mo 



T4<ty. ^'JTt^JfiH (Xf77*S14) . 
f-^71/-A<0HOP&«12Cf|}SiT, + 
a^HW* (Xt^7S15) . 
[0028] Sfl H3 0 J£. BJf*|T 2 1 0 A*» 

^Ot-^Ix- ASrgflU Sf*JT3t«<g*3S7t 
*. B«BT4fc+ttHlOB*»i5,tf>? f -*7l'- 

s»3 0ttrafcf-^7]^-A*3BiL'rvisor. - 

«MBfc«lLfc7 f -^7>-A«»t*»U, ^Oifck 
■WHILfcRI-OHO PtoWffibhT-t 7U- A 

[0029] fiLhOJ: 3 fc» 'J 7-teyx 

[00303 *t, ffl^=bWJ2<7)il^^^TASr, 
H5t*SHLTKWt4. 05 (a) KStJ:3(c s * 
SStt^Bli. iMftS 2 0 A t 2 0 B . 1 

oa. +«»iob. gmmox'om&LZtiimi' 

XrAT'ftl.. 05 (b) fcStidfc. 5Mftfs2 0A 

mm i tT-^7>-A<^fis-iBttL. ^'JT2 

tSHS-^7-tS. JIfM^2 0B(iiSffJT2{c7 
^ft^&jSffL^. B#aT3tji<iHf7f 6. 

*. hop=o, *tmm=ixhh<nx\ +«sio 

A(i s +^#W B % { ( 1 - 0- 1 ) x (CST+f- 
?71/-Ai) =0t^rD (XT77S7) . ^fi^7 

■f*<0t***«s jSMI»2 0B<0 ; H«|-f** s iSmtcffl 

vudttTv^H-fflaaR-c**^ ^sitsioA 

tt« ^UT-tyxUff (Xf--y7S14) £fr>fcite 
iSflPP^riBt^Brf*. fit. C STST's df-v 

yr-fey^s-ii^L, flKffl-f4«aa!*«2v^^-p, 

(Xf77S15). S#£'jT343Mfi!g 
2 0 B«3S«*%7t 6 k s 1 0 Alidf 'J r-fe 

yx (XT-y7'S l 4 ) fcJ: OJ^iaRWffiS *«Bgt* 
OT\ ^MtMfi&RK&L (Xf77S15) . B#£IJT4 

taetsrr^*. *fc«tm»»i ob«, ^fiH2 0A 
*»^<ofii^s«flit N 5SfsrrB*#j*»fe ( 2 - o - 1 ) 

X (CST+f-?7V-AS) = (CST+f-^7 
I/- AS) «H1BitfcBWlT 5 C^f-V 'JT-bV^tlT 
iff (^f77S 14). ffl»3»oa&*«BT$60 
T\ Sff]T5tT-^7U-Ac03Mf|&^tl. (Xt 

••/TS 15). JsLhoi ate, * -fUr-tv 

■*'J7*^tffdflmt,±UMItifcHTV^O-C. [5] 
a# + y r-fe y x * tf 3 44MU 1 o k 4 9 . * 'J 

r-fe yx^tff^i) *mmcr>mmm±tz> - 1 ^ 
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[ o o 3 1 3 mwsZTJ*<mfr$totm3 1 1 

T, II6£#SlLTtJWfl>. H6 (a) izmio 
C, 5S13»2 0AfciaiS»2 0B. #*fil0A. +tt 

l^Sfti. 5£<I2§2 0B{;S:, T»fi^ti3SaJti*> 
<0?2&*. El 6 (b) ©RtidlC, BSUTlfcT-^ 
7 V- Ac0j£fl£H«iUdMfI3i 1 (i, m\T 2 (3Sfl5 
■*SS7-f6. SH18 2 *±i^*JT 2 te^HMI-^Sasa Utt 
£>, ^*JT4C»7-r*. +«B10Att, *Hi^^a# 
faW (1-0-1 ) X (CST+7U-A*) = 0k=5: 
h<nX Ut 77-S7) , 4>^#Wa12rS^-ft, BP 
BStdf^'jr-fe^fcff'S* 1 . jSflH*2 0B<Oiaffi*W 

aw-*or^y7*y*tiiiW4 UT-yrsi 
4 ) . * i x\ m\T 2 ph c s Tasaaw^wjT 3 ± 

T", **VT*yz*Wm-Z><DX'hltiK «S*JT3t 

ivSrvWCs +«H10AJ±. t*-*7U— Afc«*L 
(Xf77S17) , 4"«»^t:S57i-*. *fc, +tt 
H 1 0 Bti, lfl§§2 0 Aj&»fc«5fi#tf>*ffiS7HMHT 
2*»fc«Wttftfcl*IH< 2-0-1) x (CST+t-? 
7V-A*) = (CST+t-*71/— A*) tSr& 
Ute«MHT5lEi3VVC (Xf 77°S7) , ^>J7-fey 

xiwtiHT^ (^f77s i4), jgssws&tfisB 

T# li <0T\ B#gi|T 5 t^T—9V U-A<0jM<I£gt&& 
L (^f77S 15), «WBlT6{C»«fcSrrf6. & 
C, «^rA*)ia***>tfW4kl/C, 37**88 
l/CRW*. 117 (a) t^ti^tCs 3»1B2 0A 
k<*«l OA, (WH910B, §1iS§3 0J:9«J£2 

t=*SV^T(4, 0 Ak+*B3I1 0 B«jffll*fer« 

X'hh . H7 ( b ) £5S* J: a fc. e#|iJT 1 fcf-*7 
U-A<0»«*BI»&L>WaSS&2 0 All, «T2 K38 

«s*7-f*. +«si oA^mw^mmit, u- 

0-1 ) X (CST + 7U-Aj|) =0t*6WC U 

T77-S7) , «f«»*»«Ha*«!H < te. f-^i/- 

AOSflEfe7^»T 2 fcWUrt** U 7-teV*&?T o 

(^.T7rsi4) . znt^mSk.ns.tim&^ti 

6k, BPWfCr-^7U-Ac7)iifi*M46tl. Urv 

rs 1 5) . mn2i,zmmmtei?z*mmte, n 

MT 3 fcayS*£7"f * . *»» 1 0 B (2, H8PIT 1 1 
5S(»»2OAa»6<0fc#*WiL (Xf»//Sl) , B$ 
«!lT2K5«i*^71-6. +ffl»10Bl±, 8$ 

«T2K+tt»l 0B*»4>O«*He«l, (^f'v7S 
1) , B**JT3C5S«S:5Srri-6. tit. «rST2fc 

*jwc, +ffit-wif£&ffi-f6 Uf»rs7) . * 

ttftfcBSflBIU;, (2-0-1 ) X (CST + 7U-A 
£) = (CST+71/-AI) k3:l>„ UpU B^JT 
3£fcWt, +^^7U-At|Sl-7U— ATHOP 
= 1<071'-A;&gfit3>e0t\ «S#%I$ISI«:, (2 
-1-1) X (CST+71/-A*) = 0k&0, SPB# 



t**'J7-tey*£H*SLT Uf77S14) , «f* 
i2H|-f6 (Xtv7"S15) . 

[00323 mz. *aft^f-A«a»^**W5 1 u 

T, H8fc#S8LTKW4. 18(a) t^tio 
aBifll»4 0 A k Sgfi&4 0 B , 44BS 1 0 A, 
**S§1 0 B iOmSiil.^jift^rACov^ 
Sfia-r * . 58S<iH4 0 A k iMSft#!4 0 B tt , H^t: 
fflffinrffltftO. aS«»4 0AOf*-^7U-AOD 
ATA»<03-Ht*Gtr. 3a»t»4 0BiWg«*3E 

i-ifc*fc*iidcrn^9Atagi-4. us 

( b ) fcSf J: 3 1 , ^S'JT 1 Cf 7 lx-Acogff 
*BW»Lte53lg(8»4 0A{i. B#*|T2fc3iHB£S7* 
*. ^USslOASi, B»«!T2CSfitSrrL Utv 
7'S 1 ) , ^^Wa^LC Ur-yT'S 5 > . BPS 
fc^'JT-feVXS-ffVi (Xf77S14) , JH^ifccT) 

^-^7W-Atf)aHl*BBttU Ut"/7-S 1 5) . « 
MT 3 C3S«*5tn"t I . **S^ 1 0 B I4BS*JT 2 K» 
1 frt>cr>m co%m * S57-T . W^W^ 1 
(CST+r-^7V-A*) (Xr-yrS7> tfft* 
*<0T. 8t#JT 2 frfc tttff fciSISKfltiBa LfcHMT 
4 < J:0 d f J r , ;7-fe>'X&F*t (Xf77S 14) , M 

15), B#fjT5tiHI^7-tSo 
[00331 3ISflS4 0 B(4, B#?IJT 2 t*ffiS 1 0 
*^co^&SfIL, B#JiJT3tg«^7'rS. 
fl»4 0B<0*tt»%^BItt. (ft*+l»ll-HO 
P) X (CST+f-?7l/-AI) T"fcl>WT', 
%&(4 (2-1 ) x (CST+f-?7l/-AS) i:=5r 

a. ciwi. r-^ 7 u-j*v>%mm\frh. 

t v ■> a r- ^ 7 a x\ mmzm^m^zwimt a * 

UT V IS 7 A t IrI— COT- ^ 7 V- A ^<SiH 

■f* - k mwx\ +ttfi-tR±*««5W a - k *** 

[0034] -T^-fp , B#^JT4 (C^ttSS 1 0 B*^C0 
if «3Cft Lft38SE«#4 0 Bti, SfgijT 5 tjffife^ 
Tt*. iiT-gfiL^T-^7U-Aii, *ttftl0 

A*^gfi Lt^t-^ 7 1'- a k -ict I.COT-, iMSff 
S4 0 B*»(8^*atflt6 * T-cOB^ii, ( 2 - 1 ) x 

(CST+-f-^7U—Aft) = (CST + f-?71/ 
-A*) k=5:0, »MT2(=tf«»10A*>^{Of3^* 
SftL, ;<0B#SIJ*^ (CST+f-^7l/-Af) ^ 
5i*WWaiT5fc, «**581HU«W>*. 

[0035] JjLbOj: 3 1, 4>ttfl 1 0 

ttt-^'f* i k t\ i oco^ft^ 2 o mm itzm 

a»W)«t«»l 0**g»f6. iWRfc. *»i 
HH-4£kt\ *liHl O^tl-fii^, *ffi»^*^i& 



:(7) 002-223188 (P2002-223188A) 



i o o 3 6 1 ft*; .mm%2 o t «n i o , mm* 
: .»3 o tzsm3ftftKflm&3 3 &aEBiw»r* a«rc 

i&igft 2 0 c s Tmifr* < i 

x&< . o iz-ti z t x\ *wmmruwm<% 

4<DT\ mm20(OXMzMLX. fifl»3 0HlOK 
«»B3 3tera**^Kfij83fi.4. 4fc. i*fl£l2 0 

W-bdf a Ur-f *»T*4*&«, SflMS3 0te*«Sf 
*i6ift«l«H3 3rft*WB^*^fci««S-fr* 

c srcvm±% < ixto<. 

**?#4. 

[ 0 0 3 7 ] ja±. *^^J?®^J6^®^lii^L 

mmtizttfix'ti, 

[00383 

tJ:<ltf, ^t4ffi^««WStTftS^ffi#*> 

wiBtRW4±R«»t«e ixmmti z t m- 
[0039] ft^iB 2 wjwjc aw* , u r-fe >x 

4Ttl^«f-^7U-A*«JW4ii:*<. 
»f- * 7 U- AOtWHMP t fx o^i: *»T* 4 A 3 fe 
4*. 

[0040] M*JB3«»SteJ;*lfcr, 

*Mmm$ftl£ft~?%iM<7)T-? 7 u- Aco^ff * U: 
J§£. *Slfc:Wl L£r-* 7 V-AO+«I£F^£ 
fflwt U 7-fc yxtBBW4B«a» BiftSEt* £ b 

^ad, wm-hmmzffifr?%zbtfx'%h, 

[004 1] »*«40«BBfc Aillf, t-?7U-A 
^CS T £f&Tf 4 r- 97uv9 fcftgO 3 - F S 
K»bT*if7tr. +«t»tefeV^, **IMfI$tf4<-f 

4 i t ars . wr*?- ? <n*m?mz e>%< 44 
wt, +ffit^ra±^ffi5§t4c:t^i3&±-r4-it*^r 

[0042] ||*«5058BSt Afttf. «W«Sfcft4S 



[0043] glK»B6W«BHtJ:fltf. «WSfi^R±0 
44. 

[HI ] *JWBt«*>4 l5ai<0»JIIC*Jft4«li^ 
rA*>ffl»£i»£Wl £**H?*4 

[H3 ] *#5ifc:ttb4 15^H^^4*»SkO 
(H4 ] *5MBt«ij4 lSBMW>»mtts»t67'-i'7 
IH5 3 *3KHfcffi*>4 l^iWBJBfciSW-iSetti'X 

[06 3 *^hbws*>4 lm&wmizm&misz 

r-J>co&?>.^bitM3*KtmX'fc& 

[H7 ] *fSB,Bfcffi3 4 1 mwmtisn&mi'X 



1 0 


<fi3s 


1 OA 




1 0B 




1 1 


Settle 


1 2 




1 4 




1 5 




1 6 




20 


iMfiS 


20A 


m% 


20B 


iMfiS 


21 


•WW 


23 




26 


IBttS 


30 


SMS 


30A 


SSfiSS 


30B 




31 


MtW 


33 




36 





!(8) 002-223188 (P2002-223 18 8A) 



[HI] [H2] 




!(9) 002-223188 (P2002-223 18 8 A) 




JP2002-223188 

RADIO WAVE REMOTE CONTROLLER 

(57)Abstract: 




PROBLEM TO BE SOLVED: To provide a radio 
wave remote controller that can prevent collision of 
relay signals even when repeaters transmit a signal 
with the same frequency after the reception of a data 
frame and changes an upper limit code of a queuing 
time for frequency depending on kinds of transmitted 
information so as to transmit a radio signal proper to a 
request for information transmission. 
SOLUTION: The radio wave remote controller is 
provided with a hierarchical setting section 14 that 
sets and stress a layer of its own station and transmits 
a data frame including the upper limit code denoting 
an upper limit of a relay wait time by at least carrier 
^sense, a relay hierarchical code denoting relay layers 
through which the radio signal passes, an 
identification code specific to communication 
equipment, and a frame number as the radio signal. 



DETAILED DESCRIPTION 



[Field of the Invention]This invention relates to the digital wireless communication system which 
extends a communications area especially using a translator about digital wireless communication. 
[0002] 

[Description of the Prior Art]Weak radio and small power wireless are license needlessness, and are 
widely used for the remote monitor, remote control, and the security use of various equipment. 
However, since antenna power is restricted by the regulation while it is license needlessness, only the 
communication range of several 10 m - the number 100m is obtained with several meters - the number 
10m, and small power wireless by weak radio. Then, a translator can be used in order to extend a 
communications area. Since the data transmitted for the above-mentioned purpose is used as the data 
frame which it was digitized and was defined beforehand and transmitted intermittently, the translator 
can receive and accumulate a data frame and can carry out relay transmission on the same frequency 
as a communication apparatus after the reception completion of a data frame. There is the strong point 
which can install a translator without carrying out a work special to a receiver, if constituted in this 
way. If two or more translators are installed, in order that two or more translators may transmit on the 
same frequency after data frame reception, the collision of relay signals will occur, and it will become 
impossible however, for a receiver to receive a relay signal. Even if the translator is provided with the 
function of carrier sensing, in order to carry out carrier sensing simultaneously and to judge the 
opening of frequency, the collision of relay signals is nonavoidable. 

[0003]The conventional translator is shifting time until it sets CST which is the upper limit of fixed 
relay waiting time as a translator and starts carrier sensing, and two or more translators prevented 
performing carrier sensing simultaneously, and it has prevented the collision of relay signals. 
However, since CST is being fixed this translator, when using it for relay transmission, i.e., remote 
control which need readiness, without spending many hours, Since CST cannot be changed according 
to the kind of information when you want to transmit a radio signal certainly (i.e., when using it for the 
security purpose etc.) even if it takes time, the same translator cannot be shared the remote-control 
purpose and aimed at obtaining security. 
[0004] 

[Problem to be solved by the invention]Then, the place which this invention was made in view of the 



above-mentioned problem, and is made into the purpose, The upper limit code which is a maximum of 
the relay waiting time by carrier sensing is formed into a data frame, By shifting the time in which a 
translator carries out relay transmission, after each translator computes relay waiting time until it 
performs carrier sensing based on the upper limit code and receiving a data frame. While being able to 
prevent the collision of relay signals, according to the kind of information to transmit, it becomes 
possible to change relay waiting time free. 
[0005] 

[Means for solving problem]To achieve the above objects, the electric wave remote control of this 
invention is provided with the following composition. Namely, in invention of Claim 1, via two or 
more translators, are a radio signal a communication apparatus to transmit and this communication 
apparatus, The upper limit code which is a maximum of the relay waiting time have a class set part 
which carries out setting storing of the class of a local station, and according to carrier sensing at least, 
The data frame containing the relay class mark which shows the relay class whom the radio signal 
passed, an identification signal peculiar to a communication apparatus, and a frame number is 
transmitted as a radio signal. 

[0006]The data frame which is provided with the class set part which carries out setting storing of the 
relay class who is a translator which carries out relay transmission of the radio signal, and is a class of 
a local station in invention of Claim 2, and is transmitted as a radio signal, The upper limit code which 
is a maximum of the relay waiting time by carrier sensing at least, While the relay class mark which 
shows the relay class whom said data frame passed, the identification signal peculiar to a 
communication apparatus which is said data frame dispatch-origin, and a frame number peculiar to 
said data frame are included, Said control section Said relay class, said relay class mark, and said 
upper limit code, Compute ******** and said relay waiting time and carrier sensing is performed 
after said relay waiting time progress from the receipt time of said data frame, When immediately, and 
the frequency to be used is vacant and it changes [ immediately carrier sensing is continued and ] to it 
at an opening, said relay class mark is rewritten to said relay class, Relay transmission of said data 
frame is carried out, and when frequency is not vacant while only time to be equivalent to said upper 
limit code from said receipt time passes, said data frame is canceled. 

[0007]In invention of Claim 3, before only said relay waiting time passes, said translator, It has said 
same identification signal and said frame number to the 1st received data frame, When said relay class 
mark receives the 2nd larger data frame than said 1st data frame, said relay waiting time is again 
computed using said upper limit code with said relay class mark of said 2nd data frame, and said relay 
class. 

[0008]In invention of Claim 4, said translator does not relay said data frame, when said upper limit 
code contained in said received data frame is a specific value. 

[0009]The maximum of the relay classes by whom said communication apparatus was given to two or 
more translators in invention of Claim 5, Using said relay class mark and said upper limit code, relay 
waiting time by carrier sensing is computed, and it is characterized by said thing [ forbidding carrier 
sensing until it carries out relay waiting time progress ] from the receipt time of said data frame. 
[0010]A radio communications system provided with said communication apparatus according to 
claim 1, said translator according to any one of claims 2 to 4, and the communication apparatus 
according to claim 5 in invention of Claim 6. 
[0011] 

[Mode for carrying out the invention]Hereafter, an embodiment of the invention is described with an 
example of a graphic display. 1 embodiment of an electric wave remote control concerning this 
invention is described below based on drawing 1 . In this embodiment, as shown in drawing 1 .(a), a 
wireless system which comprises the transmitter 20A, the translator 10A and the translator 10B, the 
receiver 30, or the transmitter-receiver 40 as a communication apparatus is explained below. Although 
it can communicate between the transmitter 20 A, the translator 10A or between the translators 10B 
and the translator 10A thru/or the translator 10B, and the receiver 30, between the translator 10A and 
the translator 10B, it shall not communicate by attenuation of an electric wave by air clearance or an 
obstacle between the transmitter 20A and the receivers 30. 

[0012]Here, a communication apparatus and a translator are explained. The transmission section 1 1 
where the translator 10 sends out a radio signal as shown in drawing 2 (a). The receive section 1 5 
which receives a radio signal, and the class set part 14 which sets up the relay class of the local station 
of the translator 10, and is memorized, While computing the relay waiting time of the translator 1 0 by 



comprising ROM-RAM and pulling out required information from the storage parts store 1 6 which 
memorizes the received data frame, a program, etc., and a storage parts store, It has the control section 
12 which rewrites the relay class mark in a data frame to the relay class of a local station. According to 
this embodiment, the DIP switch (not shown) is used as a means to set up a relay class by the class set 
part 14. 

[00 13] As shown in drawing 2 (b), the transmitter 20, The transmission section 1 1 which sends out a 
radio signal, and the class set part 14 which sets up the class of a local station with a DIP switch (not 
shown) like the translator 10, and is memorized, It comprised ROM-RAM and has the storage parts 
store 26 which memorizes an identification signal peculiar to a local station, the storage parts store 26, 
and the control section 21 which acquires required information from the sensor 23 which is an external 
instrument, and is constituted in accordance with the form of a predetermined data frame. 
[0014]The case surface (not shown) of the transmitter 20 is equipped with the rotary switch 24 about 
setting out of CST shown in drawing 3, By programming so that the preset value of the rotary switch 
24 is read, and the control section 21 of the transmitter 20 sets a value as CST of a data frame and 
transmits to it, setting out of GST of the user of the transmitter 20 is attained arbitrarily. By rotating a 
rotary part, the rotary switch 24 can change the numerical value outputted to the control section 21 , 
and the control section 21 reads the value of a rotary part, and sets it up as CST. 
[001 5] As shown in drawing 2 (c\ the receiver 30, The receive section 15 which receives a radio 
signal, and the class set part 14 which sets up the class of a local station with a DIP switch (not 
shown), and remembers him like the translator 10, It has the data frame which ROM-RAM was 
consisted of and was received, the storage parts store 36 which memorizes a program etc., and the 
control section 31 which takes out required information from the storage parts store 36, and sends out 
the data which is external facility apparatus, and which was received to the information processing 
terminal 33, for example. The transmitter-receiver 40 is provided with the transmission section 1 1 
which is a function which sends out a radio signal in the receiver 30. 

[0016]Next, the composition of the data frame transmitted and received in a radio communications 
system is explained. As shown in drawing 3. when there is a preamble (following, PR) in the head of a 
data frame and the translator 1 0 and the transmitter-receiver 40 receive a data frame, it is used in order 
to take a bit synchronization. Next, there is unique word (following, UW) which is the data pattern 
defined beforehand, and, as for the receiver of a data frame, a frame synchronization is taken using 
UW. Next, the frame control (following, FC) which defines the control method of a frame occurs. FC 
comprises two or more blocks and the bit string which specifies a relay class mark (following, HOP) 
and the upper limit code (following, CST) which is the maximums of time to continue carrier sensing 
is contained. The individual identification mark of the transmitting origin of FC which comprises such 
a block next. It is realized for every (following, ID), and frame with composition [ say / the frame 
number (following, FN) which is a peculiar value, the byte counter (following, BC) in which the 
length of a frame is shown, send data (the following, DATA), and an error detecting code (following, 
CRC) ]. As what can rewrite the translator 10 among what was explained above, it is only HOP. FN 
begins from 0 every transmitter 20, is advanced every [ 1 ] for every data frame transmission, and if it 
reaches to ** (k-1) of 2 which is a maximum defined by number-of-bits k assigned to FN, it will return 
toO. 

[0017]By what 2 bits is assigned to CST and programmed [ that it is CST= 1 second in "01" ] to the 
control microcomputer of the transmitter 20 and the translator 10 to be CST= 3 seconds in " 1 1 " that it 
is CST= 2 seconds in "10", for example. The upper limit of the empty waiting time of the frequency 
by the carrier sensing of the translator 10 is controllable by the code specified as CST. Here, when 
CST is "00", relay can be forbidden by programming to the control section 12 of the translator 10 to 
cancel without relaying a reception frame. 

[0018]Here, the formula used for calculation of empty waiting time is shown. Empty waiting time is 
performed by the formula expressed with x (n-m-1) (CST+ frame length) using the relay class n of 
CST of a data frame, HOP=m, and a local station. 

[0019]Here, the translator 10 which set the relay class to n is explained in detail with reference to the 
flow chart shown in drawing 4 . the translator 10 - reception of a data frame ~ starting (Step SI) - if 
the control section 12 detects detection (Step S2) and a bit synchronization for a bit synchronization 
using PR, it receives a data frame (Step S3), and memorizes to the storage parts store 16. Step S2 is 
repeated until a bit synchronization is detectable again, if a bit synchronization is undetectable. 
[0020]After carrying out reception completion of the data frame, the data frame concerned compares 



whether it acts as intermediary before it using ID and FN of a data frame which were memorized by 
the storage parts store 16 and which were relayed (step S4). A data frame will be canceled if it is the 
relayed data frame (Step SI 7). 

[0021]Compare the relay class n of a local station with HOP=m of the data frame which will have 
been memorized from the storage parts store 16 if it is a data frame which is not relayed (Step S5), and 
if HOP=m is larger than the relay class n, Although the control section 1 2 computes the relay waiting 
time expressed with x (n-m-1) (CST+ frame length), In this case, since it is m>n, in order to carry out 
relay operation immediately, without placing relay waiting time, the timer with which the control 
section 12 was equipped is reset, a timer count is started (Step SI 3), and it operates according to the 
flow after Step SI 3. 

[0022]If it is m>n, a timer will be reset and a timer count will be started (Step S6). The control section 
12 compares a timer count value with the relay waiting time computed from the data frame concerned 
(Step S7), and if a timer count value is beyond relay waiting time, in order to perform relay operation, 
it will progress to Step S13. Conversely, if the timer count value has not reached relay waiting time, in 
order to receive another data frames other than the data frame concerned, a bit synchronization is 
detected using PR of another data frame (Step S8). Here, if a bit synchronization is undetectable, it 
returns to Step S7 which performs comparison of relay waiting time and a timer count once again. If a 
bit synchronization is detectable, a data frame will be received newly (step S9). It is judged whether 
the data frame received newly is in agreement with the data frame which is carrying out waiting for 
relay (Step S10). If not in agreement, it returns to Step S7 which performs comparison of relay waiting 
time and a timer count again. If in agreement, HOP=m of the data frame concerned will be compared 
with HOP=m[ of the data frame of new reception ]' (Step SI 1), HOP=m' is larger than HOP=m, 
namely, if it is m'>m, it will shift to Step S 13 for performing relay operation. Conversely, if HOP=m' 
is m'<m smaller than HOP=m, re-calculation of relay waiting time will be performed as m==m', and it 
will shift to Step S7 which compares relay waiting time with a timer count value based on this. 
[0023]Next, it explains after Step S13 for performing relay operation. First, in order to perform carrier 
sensing, a timer is reset, and a timer count is started (Step SI 3). Next, although carrier sensing is 
actually performed (Step S14) and the opening of frequency is checked, A timer count value is 
compared with CST (Step 16), and a data frame is canceled when the opening of frequency is not able 
to be checked, by the time a timer count value becomes larger than CST (Step SI 7). By the time a 
timer count value reaches CST, when the opening of frequency is able to be checked, relay operation 
is performed and a data frame is transmitted (Step SI 5). Next, the data frames ID and FN concerned 
are memorized in a relay history (Step SI 8). The above is operation of the translator 10. 
[0024]Next, operation of the wireless system by the example of combination of the transmitter 20, and 
the translator 1 0 and the transmitter-receiver 40 is explained. The wireless system of one transmitter, 
two translators, and one receiver hereafter shown in drawing 1 as Example 1 as an example of 
combination of the composition of a wireless system. When the interference signal which the 
transmitter 20B sends is shorter than CST as Example 2 in the wireless system of two transmitters and 
one two translator receiver shown in drawing 5 . When the interference signal which the transmitter 
20B sends is longer than CST as Example 3 in the wireless system of two transmitters, two translators, 
and one receiver shown in drawing 6 . As Example 4, an exchange of a signal is possible between 
translators in the wireless system of one transmitter, two translators, and one receiver shown in 
drawing 7 . As Example 5, the wireless system of two transmitter-receivers and two translators shown 
in drawing 8 is explained. The value of HOP is set to 0 with the transmitter 20, the receiver 30, and the 
transmitter-receiver 40. At the translator 10A, it sets up with a DIP switch as 2 with 1 and the 
translator 10B. 

[0025]First, with reference to drawing 1, operation of the wireless system of the example 1 of 
combination in this embodiment is explained. As shown in drawing 1 (b), the transmitter 20A starts 
transmission of a data frame at the time Tl, and ends transmission to time T3. That is, what subtracted 
the time Tl from the time T2, and (T2-T1) are data frame length. 

[0026]Next, with reference to the flow of drawing 4 , the operation timing of the wireless system in 
Example 1 shown in drawing 1 (b) is explained. The translator 10A is compared with the relay class of 
a local station with reference to HOP of a data frame, if a data frame is received from the transmitter 1 
(Step SI) (Step S5). In this case, since HOP is 0 and is smaller than the relay class 1 of a local station, 
operation of relay preparation is carried out (Step SI 3). The relay waiting time at this time is set to 
x(l-O-l) (CST+ frame length) =0, Carrier sensing is performed immediately (Step SI 4), HOP of a data 



frame is rewritten to the relay class 1, without placing relay waiting time, relay transmission of a data 
frame is performed (Step S15), and relay transmission is completed to time T3. 
[0027]Since HOP of a receiving data frame is 0 since it received from the transmitter 20A (Step SI), 
and the translator 10B is smaller than the relay class 2 of a local station, Although it goes into relay 
operation (Step S13), the relay waiting time in this case becomes x(2-0-l) (CST+ frame length) = 
(CST+ frame length). Therefore, from T4 after the data frame reception completion time T2 (CST+ 
frame length), carrier sensing is performed (Step S14), and relay transmission of the HOP of a data 
frame is rewritten and carried out to the relay class 2 (Step SI 5). 

[0028]The receiver 30 receives the data frame from the translator 10A at the time T2, and completes 
reception to time T3 . The data frame from the translator 1 OB is received at the time T4, and reception 
is completed at the time T5. In this case, since the receiver 30 has received the same data frame, all the 
data frames from which the value of the same HOP that left only the data frame received at the very 
beginning, and received after it differs are canceled. 

[0029]As mentioned above, a translator shifts the time which starts carrier sensing for every translator, 
and further, since upper limit is provided also at time to perform carrier sensing, the translator which 
performs carrier sensing simultaneously is set to one, and can prevent the collision of a relay signal 
performed after carrier sensing. 

[0030]Next, the wireless system of the example 2 of combination is explained with reference to 
drawing 5 . As shown in drawing 5 (a), this embodiment is a wireless system which comprises the 
transmitter 20A, the transmitter 20B, the translator 10A, the translator 10B, and the receiver 30. As 
shown in drawing 5 (b), the transmitter 20A starts transmission of a data frame at the time Tl, and 
completes transmission at the time T2. The transmitter 20B begins to transmit an interference signal to 
the time T2, and carries out a sending end to time T3. Since it is HOP=0 and relay class =1 at this 
time, relay waiting time is set to x(l-O-l) (CST+ data frame length) =0 (Step S7), and the translator 
10A starts transmission immediately, without placing relay waiting time at the reception completion 
time T2, but. Since the interference signal of the transmitter 20B is the same frequency it is going to 
use for transmission, the translator 1 OA judges that transmission is impossible, as a result of 
performing carrier sensing operation (Step S14). Then, transmission is started when the frequency 
which continues and uses carrier sensing to CST is vacant (Step SI 5). Since the translator 10A will 
check the opening of frequency by carrier sensing (Step S 1 4) if transmission of the transmitter 20B is 
completed to time T3, relay transmission is started (Step SI 5) and transmission is completed at the 
time T4. Since the translator 10B can check the opening of frequency if carrier sensing is performed at 
the time T5 which received the signal from the transmitter 20A and when only x(CST+ data frame 
length) = (CST+ data frame length) has passed since reception completion time (2-0-1) (Step S14), 
Transmission of a data frame is started at the time T5 (Step S 1 5). As mentioned above, a translator 
shifts the time which starts carrier sensing for every translator, and further, since time to perform 
carrier sensing has also provided upper limit, the translator which performs carrier sensing 
simultaneously is set to one, and can prevent the collision of a relay signal performed after carrier 
sensing. . 
[003 1 ]Next, with reference to drawing 6 , it explains as the example 3 of combination of a wireless 
system. As shown in drawing 6 (a), the wireless system which comprises the transmitter 20A, the 
transmitter 20B, the translator 10A, the translator 10B, and the receiver 30 is explained. The 
transmitter 20B sends out an interference signal. As shown in drawing 6 (b), the transmitter 1 which 
started transmission of the data frame at the time Tl completes transmission at the time T2. The 
transmitter 2 begins to transmit an interference signal to the time T2, and ends it at the time T4. Since 
relay waiting time is set to x(l-O-l) (CST+ frame length) =0 (Step S7), the translator 10A performs 
carrier sensing immediately, without placing relay waiting time, but since it checks transmission of the 
transmitter 20B, it continues carrier sensing (Step S14). Then, also in time T3, although carrier sensing 
is continued from the time T2 to time T3 after CST progress, since the opening of the frequency by 
carrier sensing is not detected, the translator 10A cancels a data frame (Step SI 7), and completes relay 
operation. In the time T5 when, as for the translator 10B, only relay waiting time (2-0-1) x(CST+ data 
frame length) = (CST+ data frame length) has passed since the reception completion time T2 of the 
signal from the transmitter 20A (Step S7), Since carrier sensing operation is performed (Step SI 4) and 
the opening of frequency can be checked, transmission of a data frame is started from the time T5 
(Step SI 5), and transmission is completed at the time T6. Next, with reference to drawing 7, it 
explains as the example 4 of combination of a wireless system. As shown in drawing 7 (a), the 



wireless system which comprises the transmitter 20A, the translator 10A, the translator 10B, and the 
receiver 30 is explained. In this wireless system, the translator 10A and the translator 10B can 
communicate. As shown in drawing 7 (b), the transmitter 20 A which started transmission of the data 
frame at the time Tl completes transmission at the time T2. Since the relay waiting time of the 
translator 10A is set to x(l-O-l) (CST+ frame length) =0 (Step S7), carrier sensing is immediately 
performed at the reception completion time T2 of a data frame, without placing relay waiting time 
(Step S14). If the opening of frequency is checked at this time, transmission of a data frame will be 
started immediately (Step SI 5). The translator 1 which started transmission at the time T2 completes 
transmission to time T3. The translator 10B receives the signal from the transmitter 20 A at the time Tl 
(Step SI), and completes reception at the time T2. Here, the translator 10B receives the signal from the 
translator 10B at the time T2 (Step SI), and completes reception to time T3. Then, relay waiting time 
is computed in the time T2 (Step S7). Relay waiting time becomes x(2-0-l) (CST+ frame length) = 
(CST+ frame length). However, in time T3, since the frame of HOP=l is received with the same frame 
as the waiting frame for relay, relay waiting time is set to x(2-l-l) (CST+ frame length) =0, and starts 
and (Step S14) carries out relay transmission of the carrier sensing immediately (Step SI 5). 
[0032]Next, with reference to drawing 8 , it explains as the example 5 of combination of a wireless 
system. As shown in drawing 8 (a), the radio communications system which comprises the transmitter- 
receiver 40A, the transmitter-receiver 40B, the translator 10A, and the translator 10B is explained. The 
transmitter-receiver 40A and the transmitter-receiver 40B can communicate mutually, and according 
to the code of the DATA section of the data frame of the transmitter-receiver 40 A, they set up a 
program so that the transmitter-receiver 40B can return a reply. As shown in drawing 8 (b). the 
transmitter-receiver 40 A which started transmission of the data frame at the time Tl completes 
transmission at the time T2. The translator 10A completes reception at the time T2 (Step SI), performs 
carrier sensing immediately (Step SI 4), and checks the opening of frequency without relay waiting 
time (Step S5). If the opening of frequency is checked, transmission of a data frame will be started 
immediately (Step SI 5), and transmission will be completed to time T3. Although the translator 10B 
completes reception of the signal from the transmitter 1 at the time T2, Since there is only relay 
waiting time (Step (CST+ data frame length) S7), if carrier sensing is started (Step SI 4) and the 
opening of frequency is checked from the time T4 when only relay waiting time has passed since the 
time T2, transmission will be started (Step S15) and transmission will be completed at the time T5. 
[0033]The transmitter-receiver 40B receives a signal from the translator 10 at the time T2, and 
completes reception to time T3. Since relay waiting time of the transmitter-receiver 40B is x 
(maximum relay class-HOP) (CST+ data frame length), it becomes x (CST+ data frame length) in this 
case (2-1). This is the data frame currently relayed from the receipt time of a data frame, Since the data 
frame as a data frame which the present transmitter-receiver holds with every same translator will not 
be transmitted if it is after it expresses maximum time until it finally reaches a transmitter-receiver and 
time like this passes, relay signals do not collide, 

[0034]That is, the transmitter-receiver 40B which received a signal from the translator 10B at the time 
T4 completes reception at the time T5. Since a data frame received here is in agreement with a data 
frame received from the translator 10A, time until the transmitter-receiver 40B sends out a signal, (2- 
1) It becomes x(CST+ data frame length) = (CST+ data frame length), a signal from the translator 10A 
is received at the time T2, and it is begun at the time T5 after progress to send out a signal from this 
time (CST+ data frame length). 

[0035]As mentioned above, two or more translators 10 receive a signal which the one transmitter 20 
transmitted by giving a relay hierarchy number to the translator 10. under the present circumstances, a 
thing for which it is alike and a relay hierarchy number and HOP in a data frame transmitted are used - 
- the translator 10 - each becomes possible [ preventing a collision of relay signals ] by shifting time 
to start relay operation. 

[0036]In the wireless system which consists of the transmitter 20, the translator 10, and the receiver 30 
used as a communications partner, in using the transmitter 20 in order to carry out remote control of 
the facility appliance 33 connected to the receiver 30, it makes the value of CST small. By doing in 
this way, since relay waiting time becomes short, a signal is early transmitted to the facility appliance 
33 by the side of the receiver 30 to the input of the transmitter 20. Since necessity has carried out 
singing of the alarm equipment etc. which are the facility appliances 33 connected to the receiver 30 
certainly as apparatus connected to the transmitter 20 when it is security equipments, such as a smoke 
sensor and a sway sensor, the value of CST is enlarged. By doing in this way, relay waiting time 



becomes long, and even if a prolonged interference signal exists, relay transmission can be carried out 
more certainly. 

[003 7] As mentioned above, although the suitable embodiment of this invention was described, this 

invention can be carried out not only with this embodiment but with various forms. 

[0038] 

[Effect of the Invention] Since according to the electric wave remote control concerning Claim 1 of 
this invention the upper limit code which sets up arbitrary relay waiting time according to the kind of 
information to transmit can be set up and it can transmit, it becomes possible to share a translator the 
remote-control purpose and aimed at obtaining security. 

[0039]Since the data frame was canceled when the opening of the frequency by carrier sensing was 
checked according to invention of Claim 2, the data frame was transmitted and frequency did not have 
an opening between upper limit codes, Relay operation of other data frames can also be performed 
without a translator holding one data frame forever. 

[0040] When the new data frame in which a translator has a larger relay class mark than the relay class 
mark of the data frame held now is received according to invention of Claim 3, Relay waiting time can 
be shortened by resetting time to start carrier sensing using the relay class mark of the data frame 
received newly. 

[0041]Since it can carry out by not carrying out relay transmission in a translator and the relay of 
unnecessary data will not take place if the code specific to the data block which sets up CST in a data 
frame according to invention of Claim 4 is described, it becomes possible to prevent that relay signals 
collide. 

[0042] Since time after a transmitter-receiver receives a radio signal until it transmits a radio signal is 
computed using the greatest thing among the relay classes given to the translator according to 
invention of Claim 5, Since the same radio signal as the received radio signal is no longer relayed by 
the translator when a transmitter-receiver sends out a radio signal, it can prevent that relay signals 
collide. 

[0043] According to invention of Claim 6, it becomes possible to build the wireless system which can 
prevent the collision of relay signals. 

CLAIMS 

[Claim l]Via two or more translators, are a radio signal a communication apparatus to transmit and 
this communication apparatus, An upper limit code which is a maximum of relay waiting time have a 
class set part which carries out setting storing of the class of a local station, and according to carrier 
sensing at least, A communication apparatus transmitting a data frame containing a relay class mark 
which shows a relay class whom a radio signal passed, an identification signal peculiar to a 
communication apparatus, and a frame number as a radio signal, 

[Claim 2] A data frame which is provided with a class set part which carries out setting storing of the 
relay class who is a translator which carries out relay transmission of the radio signal, and is a class of 
a local station, and is transmitted as a radio signal, An upper limit code which is a maximum of relay 
waiting time by carrier sensing at least, While a relay class mark which shows a relay class whom said 
data frame passed, an identification signal peculiar to a communication apparatus which is said data 
frame dispatch-origin, and a frame number peculiar to said data frame are included, Said control 
section Said relay class, said relay class mark, and said upper limit code, Compute ******** anc j said 
relay waiting time and carrier sensing is performed after said relay waiting time progress from the 
receipt time of said data frame, When immediately, and frequency to be used is vacant and it changes [ 
immediately carrier sensing is continued and ] to it at an opening, said relay class mark is rewritten to 
said relay class, A translator characterized by canceling said data frame when frequency is not vacant 
while only time to carry out relay transmission of said data frame, and be equivalent to said upper 
limit code from said receipt time passes. 

[Claim 3] As opposed to the 1st data frame that said translator received before only said relay waiting 
time passed, When it has said same identification signal and said frame number and said relay class 
mark receives the 2nd larger data frame than said 1st data frame, said relay class mark of said 2nd data 
frame, The translator according to claim 2 characterized by computing said relay waiting time again 
with said relay class using said upper limit code. 

[Claim 4]The translator according to any one of claims 1 to 3 when said translator is [ said upper limit 



code contained in said received data frame ] a specific value, wherein it does not relay said data frame. 
[Claim 5]The maximum of the relay classes by whom said communication apparatus was given to two 
or more translators, The communication apparatus according to claim 1 which computes relay waiting 
time by carrier sensing, and is characterized by said thing [ forbidding carrier sensing until it carries 
out relay waiting time progress ] from the receipt time of said data frame using said relay class mark 
and said upper limit code. 

[Claim 6]A radio communications system provided with said communication apparatus according to 
claim 1, said translator according to any one of claims 2 to 4, and the communication apparatus 
according to claim 5. 



DESCRIPTION OF THE DRAWINGS 

[Drawing li lt is a figure showing the example 1 of combination of the wireless system in 1 
embodiment concerning this invention. 

[Drawing 21 It is a block diagram of the transmitter in 1 embodiment concerning this invention, a 
translator, and a transmitter-receiver. 

[Drawing 3U t is a figure showing the flow chart of the translator in 1 embodiment concerning this 
invention. 

[Drawing 41 It is a figure showing the composition of the data frame in 1 embodiment concerning this 
invention. 

rDrawing 51 It is a figure showing the example 2 of combination of the wireless system in 1 
embodiment concerning this invention. 

[Drawing 61 It is a figure showing the example 3 of combination of the wireless system in 1 
embodiment concerning this invention. 

[Drawing 7^ It is a figure showing the example 4 of combination of the wireless system in 1 
embodiment concerning this invention. 

[Drawing 81 It is a figure showing the example 5 of combination of the wireless system in 1 
embodiment concerning this invention. 

[Explanations of letters or numerals] 

10 Translator 

1 OA Translator 
1 OB Translator 

1 1 Transmission section 

12 Control section 

14 Hierarchy memory part 

15 Receive section 

16 Storage parts store 

20 Transmitter 
20A Transmitter 
20B Transmitter 

21 Control section 
23 Sensor 

26 Storage parts store 

30 Receiver 
30A Receiver 
3 OB Receiver 

31 Control section 

33 External facility apparatus 
36 Storage parts store 
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